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A method for improving the BeiDou cycle slip detection in TurboEdit

using LLI parameters
Gao Meng, Cai Yongping
(School of Geomatics, Liaoning Technical University, Fuxin 123000, China)

Abstract: To solve the missing detection and false detection defects of the traditional TurboEdit cycle slip
detection method, this study proposes an improved method (TurboEdit+LLI) integrating the loss of lock indicator
(LLI) from the original BeiDou observation data. This method captures the loss-of-lock epoch of the signal in real
time through LLI and defines the cycle slip existence interval. Accurate detection of the cycle slip of BeiDou
signals is achieved in combination with TurboEdit. The reliability of this method is verified using multiple types
of receivers and precision single-point positioning experiments. The results show that the accuracy of TurboEdit+
LLI for cycle slip detection is significantly improved. Specifically, for the flagship receiver SEPT POLARXS, the
number of false detections of cycle slip decreased from 1 807 to 25. In the static positioning mode, TurboEdit+LLI
has comparable positioning accuracy in the east (E), north (N), and up (U) directions to TurboEdit and LLI
methods. Under simulated kinematic positioning conditions, for some stations such as CIBG, the positioning
accuracy in the E, N, and U directions is improved by 36.4%, 59.3%, and 55.9% respectively compared to
TurboEdit, and by 43.5%, 7.7%, and 31.5% respectively compared to LLI, effectively improving the positioning
performance in complex scenarios.
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Fig.9 Results of cycle slip detection for the SEPT POLARXS flagship receiver under different detection methods
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Fig.12 Static positioning results under different cycle slip detection methods
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Fig.13 Dynamic simulation positioning results under different cycle slip detection methods
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Tab.3 Static RMSE values of the three cycle slip detection methods for each station

_—- TurboEdit ) RMSE/cm LLI % RMSE/cm TurboEdit+LLI i RMSE/cm

EJ51] N7 UJsTa] EJra] N5l U] EJ517] N5l UJsli)
WROC 0.017 0.012 0.022 0.017 0.011 0.021 0.017 0.011 0.021
SUTM 0.052 0.009 0.031 0.053 0.009 0.031 0.052 0.009 0.031
OBE4 0.009 0.006 0.006 0.009 0.006 0.006 0.009 0.006 0.006
MOSE 0.036 0.021 0.028 0.036 0.020 0.028 0.036 0.020 0.028
CIBG 0.022 0.011 0.033 0.012 0.010 0.028 0.012 0.010 0.027
DYNG 0.006 0.003 0.017 0.006 0.003 0.017 0.006 0.003 0.017
KIRU 0.013 0.012 0.017 0.009 0.008 0.013 0.013 0.012 0.017
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% 45 %
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Tab.4 Simulate dynamic RMSE values of the three cycle slip detection methods for each station

_ TurboEdit ) RMSE/cm LLI ) RMSE/cm TurboEdit+LLI ) RMSE/cm
3
o EJrlf] N Ul EJrif] N DT EJrlF] N Ul
WROC 0.075 0.098 0.178 0.050 0.050 0.134 0.050 0.050 0.134
SUTM 0.072 0.015 0.053 0.074 0.016 0.056 0.072 0.015 0.053
OBE4 0.066 0.041 0.089 0.066 0.041 0.089 0.066 0.041 0.089
MOSE 0.068 0.037 0.132 0.070 0.031 0.127 0.070 0.030 0.127
CIBG 0.055 0.059 0.143 0.062 0.026 0.092 0.035 0.024 0.063
DYNG 0.036 0.056 0.104 0.036 0.056 0.104 0.036 0.056 0.104
KIRU 0.020 0.021 0.054 0.015 0.020 0.050 0.020 0.021 0.054
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